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International Bureau (PCT Rule 17.2(a)). 
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EXAMINER'S AMENDMENT 
AND 

REASONS FOR ALLOWANCE 

1 . An examiner's Amendment to the record appears below. Should the changes and/or 
additions be unacceptable, an amendment may be filed as provided by 37 C.F.R. 1.312. To 
ensure consideration of such an amendment, it MUST be submitted no later than the payment of 
the Issue Fee. 

2. Authorization for the examiner's amendment was given in a telephone interview with Mr. 
Barry Young, reg. no. 27744, on June 20, 2007. 

3. In the claims: please cancel claim 31 and amend claims 1, 9, 22, 25, 30, 33 and 37-38 to 
the following: 

1 . (Currently Amended) A method for use in a storage network, the storage network 
including at least one initiator, at least one storage device, and a storage switch having a linecard 
connected to the at least one initiator and the at least one storage device for communication with 
the at least one initiator and the at least one storage device, the method comprising: 

providing, by the linecard of the storage switch, quality of service to the at least one 
initiator for accessing the at least one storage device in the storage network, wherein providing 
quality of service includes guaranteeing a minimum bandwidth to the at least one initiator to 
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access the storage device by estimating an actual bandwidth utilized by the initiator, where the 
actual bandwidth is estimated by a number of requests per second times an average size of 
requests from the at least one initiator , and wherein a request includes the packets sent back and 
forth between the at least one initiator and the at least one storage device necessary to complete 
the request . 

9. (Currently Amended) A method for use in a storage network, the storage network 
including at least one initiator, at least one storage device, and at least one storage switch having 
a linecard, wherein the at least one initiator and the at least one storage device are both in 
communication with the linecard of the storage switch, the method comprising. 

guaranteeing, by the linecard of the storage switch, a minimum bandwidth to the at least 
one initiator to access the at least one storage device in the storage network; and 

estimating, by the linecard of the storage switch, an actual bandwidth utilized by the at 
least one initiator, where the actual bandwidth is estimated by a number of requests per second 
times an average size of requests from the at least one initiato r, and wherein a request includes 
the packets sent back and forth between the at least one initiator and the at least one storage 
device necessary to complete the request . 

16. (Currently Amended) A method for use in a storage network, the storage network 
including a plurality of initiators, a plurality of targets, and a storage switch having a linecard for 
communicating with the at least one initiator and the at least one storage device, the method 
comprising: 
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guaranteeing, by the linecard of the storage switch, a respective minimum bandwidth for 
each of a plurality of connections, wherein each respective connection is a connection from a 
respective initiator to a respective target via the storage switch in the storage network; 

monitoring, by the linecard of the storage switch, an actual bandwidth utilized by each 
initiator, where the actual bandwidth is estimated by a number of requests per second from the 
initiator times an average size of the requests from the initiato r, where a request includes the 
packets sent back and forth between an initiator and a target necessary to complete the request ; 
and 

determining if the actual bandwidth used by one initiator is excessive, and, if excessive, 
adjusting, by the linecard of the storage switch, a number of allowed concurrent requests for at 
least one initiator. 

22. (Currently Amended) A method for use in a storage network, the storage 
network including at least one initiator, at least one storage device, and a storage switch having a 
linecard, wherein the at least one initiator and the at least one storage device are both in 
communication with the linecard of the storage switch, the method comprising: 

providing a connection from the at least one initiator to the at least one storage device via 
the linecard of the storage switch in the storage network; and 

adjusting, by the linecard of the storage switch, the number of requests allowed the at least one 
initiator to keep the bandwidth utilized by the at least one initiator within a specified range, 
wherein the bandwidth is estimated by a number of requests per second from the at least one 
initiator times an average size of the requests from the at least one initiator , and wherein a 
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request includes the packets sent back and forth between the at least one initiator and the at least 
one storage device necessary to complete the request . 

25. (Currently Amended) A switch for use in a storage network, the switch having a 
linecard comprising: 

a port to be coupled to an external device, wherein the external device includes at least 
one ef^n initiator and a storage device; and 

a bandwidth controller, the bandwidth controller including a processor, a traffic manager, and a 
buffer, for controlling bandwidth through the port by controlling a number of requests per second 
times an average size of the requests so as to keep the bandwidth utilized bv the at least one 
initiator within a specified range, where a request includes the packets sent back and forth 
between the at least one initiator and the storage device necessary to complete the request . 

30. (Currently Amended) A switch having a linecard, the linecard including: 

a storage processor, including a request controller that estimates bandwidth by a number 
of requests per second times an average size of the requests , and wherein the request controller is 
designed to adjust the number of requests allowed to an initiator to keep the bandwidth utilized 
by the initiator within a specified range, where a request includes the packets sent back and forth 
between an initiator and a target necessary to complete the request ; 

a traffic manager in communication with the storage processor; 

a buffer in communication with the traffic manager; 
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wherein if a specified threshold in the buffer is reached, the traffic manager is designed to 
activate the request controller to control the bandwidth. 

33. (Currently Amended) A storage switch for use in a storage network, the storage 
switch having a linecard comprising: 

a first port to be coupled to at least one initiator; 

a second port to be coupled to at least one storage device; and 

means for providing quality of service for a connection from the at least one initiator to 
the at least one storage device in the storage network, comprising: 

means for guaranteeing a minimum bandwidth to at least one initiator to access a storage 
device; and 

means for estimating an actual bandwidth utilized by the at least one initiator, where the 
actual bandwidth is estimated by the number of requests per second times the average size of the 
requests from the at least one initiator , and where a request includes the packets sent back and 
forth between the at least one initiator and the storage device necessary to com plete the request. 

37. (Currently Amended) A storage network, including: 

an initiator; 

a storage device; 

a switch having a linecard in communication with the initiator and the storage device; 

wherein the linecard of the switch includes a traffic manager in communication with a 

buffer; 
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wherein when the buffer includes a number of packets from the initiator that exceeds a 
specified threshold, then the switch is designed to notify the initiator to reduce a number of 
concurrent requests , and where a request includes the packets sent back and forth between the an 
initiator and a target necessary to complete the request . 

38. (Currently Amended) A machine readable media which has instructions stored 
thereon, which when executed on a linecard of a storage switch in a storage network including an 
initiator and a storage device in communication with the linecard of the storage switch causes the 
linecard of the storage switch to perform the following steps: 

guaranteeing a minimum bandwidth to the initiator to access the storage device in the 
storage network; and 

estimating an actual bandwidth utilized by the initiator, where the actual bandwidth is 
estimated by a number of requests per second times an average size of requests from the initiator^ 
where a request includes the packets sent back and forth between the initiator and the storage 
device necessary to complete the request . 

4. The following is an examiner's statement of reasons for allowance: 
The prior art of record does not teach or suggest individually or in combination a method/device 
for providing quality of service (QoS) in a storage network implemented on a line card of a 
storage switch. The storage network QoS guarantees a minimum bandwidth to an initiator by 
adjusting/throttling the initiator's concurrent requests by estimating the utilized bandwidth to 
determine whether the ongoing requests have exceeded certain pre-determined limits, wherein 
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the bandwidth is estimated based on the average size of an initiator's request times the frequency 
of requests (i.e., number of requests per second) and the size of a request is obtained by counting 
the packets sent back and forth between the initiator and the storage device necessary to 
complete the request. 

Conventional QoS in a storage network normally sets an ingress point at a point closer to 
the initiator and an egress point positioned close to the storage devices for adjusting the traffic at 
the ingress point based on the measured traffic at the egress point, or vice versa, wherein the 
traffic rate is normally measured in terms of number of packets per second or bytes per second 
without concerning the total amount of packets in each request, while the traffic is likewise 
adjusted by controlling the amount of packets per second (or bytes per second). Thus the main 
thrust of the instant application is two-fold: (1) it is a single-point QoS implementation: the 
traffic regulator and traffic estimator both reside on the same line card of a storage switch; and 
(2) estimation of the utilized bandwidth is based on the accumulated traffic volume within each 
request and the traffic regulation is attained by throttling the number of requests from each 
initiator. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wen-Tai Lin whose telephone number is (571)272-3969. The 
examiner can normally be reached on Monday-Friday(8:00-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone numbers for the 
organization where this application or proceeding is assigned are as follows: 
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(571)273-8300 for official communications; and 



(571)273-3969 for status inquires draft communication. 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-91 97 (toll-free). ^ 



Wen-Tai Lin 




lune 22, 2007 



